ABSTRACT
aerobic psychrotrophic plate count (APC) and enterococci than without addition of H2O2 could not 26 be maintained. There was no significant difference between the APC on fresh-cut leafy vegetables 27 washed with H2O2 and those washed with water.
28
In a second part, lab-scale experiments were performed to assess the impact of a commercial metal 
36
H2O2 is not suited as an in situ wash water disinfectant to avoid cross-contamination in fresh-cut 37 leafy vegetables washing processes due to the slow water disinfection kinetics and the rapid H2O2 with the purpose of decontaminating fresh-cut produce for microbial safety or quality reasons, have 46 evolved from processes that were originally developed to remove soil from whole produce, to a 47 water disinfection process for removal of microbial targets from fresh-cut produce (Sapers, 2001 ).
48
The success of these washing processes to remove naturally present microorganisms from fresh- 
81
In this study, the use of H2O2 to maintain the microbial wash water quality in a full-scale industrial 82 fresh-cut leafy-vegetables washing process was assessed. To the knowledge of the authors, this is 83 the first published study that utilizes H2O2 as wash water sanitizer in a full-scale washing process 84 of fresh-cut leafy vegetables. Also, lab-scale experiments were performed to assess the use of water was similarly treated as the SWW, except for the E. coli inoculation which was not executed. 
Microbial analyses

194
APC was enumerated with the pour plate method on Water plate count agar (Oxoid, England)
195
(incubated for 3 days at 22° C) and E. coli with the pour plate method, using RAPID'E. coli 2 agar
196
(Biorad, France) (incubated for 24 h at 37°C). 
Assessment of the interaction of catalase and Bacsan
198
For investigating the effect of Bacsan and pH on the H2O2 consumption caused by the enzyme Also, experiments using pure catalase from bovine liver (Sigma-Aldrich, Norway) were performed. 
238
The alkalinity did not change significantly as a function of time and was not significantly different 239 between treatments nor washing baths, with 6.36 ± 0.10, 6.38 ± 0.14 and 6.51 ± 0.16 mmol/L 240 bicarbonate in the bore hole water, WB1 and WB2 respectively, indicating it originated 241 predominately from the bore hole water itself.
242
The E. coli contamination was below the limit of detection at all times and locations, i.e. < 1 log 243 CFU/g on the fresh-cut leafy vegetables, < 0.3 log CFU/100 mL in the water and < 0.7 log CFU/ 244 50 cm² on the conveyer belt and the weighing unit. APC and enterococci contamination was the UV/H2O2 unit was reduced to below the detection limit (< 2 log CFU/100 mL and < 0.3 log 259 CFU/100 mL respectively) at all times. However, a decrease of the wash water contamination in 260 WB2 compared to the 1.8% H2O2 treatment was not observed.
261
For batch 1, the initial APC load of the fresh-cut leafy vegetables was 7.1 ± 0.4, 6.8 ± 0.3, and 6.8 262 ± 0.2 log CFU/g for the blank run, 1.8 % H2O2, and 1.8 % H2O2 + UV respectively, whereas for 263 batch 2, it was 7.4 ± 0.2 and 7.6 ± 0.2 log CFU/g for 1.8 % H2O2 and 1.8 % H2O2 + UV respectively.
264
The APC load on the fresh-cut leafy vegetables was reduced significantly with 1.8 % H2O2 ( 
3.2.H2O2 stability in SWW 274
For all treatments, both COD and contact time had a significant detrimental influence on the H2O2 275 concentration in the SWW (Table 1 ). The rate of H2O2 consumption was lowest with H2O2 + 10 at COD 497 and 848 mg O2/L, whereas at COD 1830 mg O2/L no difference was observed (Table   278 1). The stability of H2O2 in SWW of COD 789 mg O2/L was higher with H2O2 + 10 mg/L Bacsan-
279
Cu compared to H2O2 + 10 mg/L Cu 2+ (from CuSO4), which in turn was significantly higher after 
283
The Cu 2+ concentration in solution decreased only moderately after 120 min treatment time, i.e. 
3.3.Water disinfection in SWW
311
At the start of the experiments in SWW, the APC was 6.0 ± 0.2 log CFU/ mL averaged among all 312 experiments, and the inoculated E. coli contamination was 5.4 ± 0.4 log CFU/ mL. E. coli was 313 more susceptible than APC to H2O2 combined with 2 mg/L or 10 mg/L Bacsan-Cu (Table 1 ). The (Table 1) . Nonetheless, the H2O2 residual 
3.5.Impact of washing treatments on browning of stored fresh-cut iceberg lettuce 342
After washing the lettuce in the water disinfection solutions, some browning appeared after 3 days 343 of storage in the fresh-cut lettuce, and considerable more browning was observed when washing in 
DISCUSSION
349
The results in this study show that applying 1.8% H2O2 in the washing bath and dosing 300 L/h of rapidly disperse throughout the wash water.
397
The experiments in SWW showed that the stability of H2O2 was improved by the addition of 
425
In accordance with the increased stability of H2O2 when combined with Bacsan, synergistic effects
426
were observed when these disinfectants were combined, both in SWW and in industrial leafy 
442
The results in SWW confirm that H2O2 is a slow acting water disinfectant that quickly decomposes 
